I desire to present the histories of two cases of subperiosteal abscess of the mastoid in children, with recovery through conservative treatment; also, a consideration of the anatomic features involved 'and a discussion of the procedure advisable in such cases.
The first is that of a boy of four years, whom I saw for the first time on May 28, 1916. He had had an acute rhinitis the week previous, which was uneventful until the appearance of pains in the right ear on May 25th, accompanied by fever lasting one day. After a twenty-four hour remission, pain and temperature reappeared, with swelling behind the auricle. Upon examination the child was flushed and restless, temperature 101 0 F.; pulse, 130. The right auricle was reddened and projected outward from the head, with obliteration of the posterior auricular fold, edema behind and above the auricle, redness of the overlying skin, and acute tenderness to pressure over the antrum and tip. The drum membrane was of a bluish purple color and markedly bulged, all landmarks being obliterated. A paracentesis was done, and was immediately followed by a copious discharge of pus. On the next day the discharge was less marked, the pains had increased, temperature was 101.8 0 F., edema had spread, and upon palpation there was distinct fluctuation. The drum was still deeply congested, and there was a slit-like perforation in the posterior superior quadrant in which pulsation was visible. I enlarged the perforation by a sweeping semicircular incision through the posterior half of the drum, inserted a drain soaked in ·Read before the Chicago Laryngological and Otological Society, April 17, 1917.
. aluminum acetate one per cent, and ordered hot wet compresses of the same solution. Within twenty-four hours the discharge again became profuse, the temperature fell to 99.4°F
'., and the fluctuation over the mastoid disappeared, although edema and tenderness were still marked. The treatment was persisted in as just outlined, and within four days the edema and tenderness had entirely disappeared, the discharge lessened, and the drumhead assumed a more normal aspect. Resolution was complete with intact membrane within three weeks. The second case is that of a child, aged twenty-two months, female, with no history of prior illness except that of a rhinitis of several weeks' duration. I saw her for the first time on January 17, 1917, when the mother stated that about two weeks before she noticed some whitish discharge on the baby's pillow, and a similar discharge from the left ear. There was no blood. She had not noted any discharge since that time, and the amount then was not considerable. During the past week there was a profuse nasal discharge, slightly blood tinged, and at the same time fever, restlessness and swelling over the left temporal and postauricular regions, with prominence of the auricle. Upon examination I found the temperature 102.6°F '.; pulse, 140; marked edema over the left temporoparietal region, prominence of the left auricle, which was pushed forward and downward, edema and fluctuation behind the auricle. The auditory canal was not inflamed, the drum was of a delicate pink hue, the short process was easily visible, and there was no bulging. Thorough incision of the drum under anesthesia failed to reveal any pus, but was followed by a moderate flow of dark blood. A .cathartic was administered and hot compresses of aluminum acetate one per cent were applied continuously over the auricle and surrounding area, including a drain into the canal. On the following morning the temperature had fallen to normal, there was a profuse discharge from the ear, the fluctuation had disappeared, and the edema was lessened. Within the next forty-eight hours the edema had entirely disappeared and the discharge had moderated. At this time the report of a smear taken ort the first day of the discharge was returned, as follows: "Many pus cells, many gram negative diplococci, intra-and extra-cellular, sometimes occurring in groups. Diagnosis, gonococcus."
On the basis of this report the child had to be removed from the hospital, although a subsequent smear, examined at the same laboratory, stated merely, "gram positive cocci occurring singly and in pairs," The case, however, made an uneventful recovery at home, the discharge ceasing entirely within four weeks.
I am inclined to doubt the accuracy of the report that gonococci were found in this case, inasmuch as the subsequent smear, as well as those taken from the nose, were negative as to this germ. Also, the absence of any possible source of gonococcic infection in the family and environment of the child, as well as the fact that the micrococcus catarrhalis exhibits the same physical aspects as the gonococcus, being differentiated only through culture media and fixation tests, makes the likelihood of this case being gonorrheal remote, although not impossible. Gonorrheal infection 0'£ the. middle ear was noted in three cases out of one hundred that were examined by Win:' grave.
1
Two of the three· occurred in infants, ten and twelve months of age, respectively, during the course of acute suppurative otitis media, and were discovered on the fourth and fifth days of the disease. Albert,2 reporting one hundred and ten cases of acute suppurative otitis media, failed to find gonococci in a single case.
The cure of these two cases of subperiosteal abscess of the mastoid through drainage via paracentesis brings up the subject of the patency of the squamomastoid suture, which was undoubtedly the potent factor. This suture, which marks thj unction of squamous with the petrous portions of the mastoid bone, is considered one of the transitory sutures of the skull, and is supposed to be closed by the end of the second year of life. Gruber 3 describes it as a line "which runs from the incisura parietalis over the mastoid to the level of the lower margin of the external auditory meatus, or even lower, and then passes forwa-rd, ending in the incisura mastoidea."
The mastoid bone, not being fully developed until puberty, presents interesting phases that have a bearing onjnfections during childhood. 4 5 33 At birth there is no distinct mastoid There is, however, a mastoid antrum, a space lying posterior to the tympanic cavity, betwen the petrousand the squamous bones, bounded behind by the mastoid tubercle of the former. The squamous bone sends down a postauricular process which forms the cortex of the antrum and rapidly fuses with the posterior plate of the tympanic bone, which is growing externally to form the posterior wall of the bony auditory canal. They are separated from the petrous portion of the mastoid, which grows outward and downward, by the squamomastoid fissure. 6 During the course of the second year of life the mastoid becomes fairly distinct, and we now fin~it consisting of two portions, the anterosuperior or squamous portion, presenting a smooth exterior, and the posteroinferior or mastoid proper, whose surface is rough and irregular. The mastoid cells. which are formed through prolongations from the antrum, are not (ully developed until puberty, although occasionally they may be found earlier. Davida,ll on the other hand, claims :he has never seen a case where the suture was entirely open, although in a series of five hundred skulls he found a more or less persistent evidence of the suture in seventy-four per cent of all bones examined up to the age df fourteen, and in thirty-nine per cent of the adults.
Aderman" 2 examined five thousand one hundred and thit;ty.: eight mastoid bones, and found a well developed suture in sixty-four. In eight hundred and forty-five cases the suture was readily recognizable, and in nine hundred and fifty-one others it was present only in traces. ' .
<
An extreme case is that reported by Bruhl, it being a~peci men where the squamous bon,e was entirely separate from the rest,of the temporal bone, having never fused.
The evidence thus presented indicates that iIi early childhood particularly we are likely to find a patent or partially open squamomastoid suture, which, leading directly into the antrum, offers a pathway for infection from the middle ear to the mastoid cortex.
14 32 Thus the relative frequency of subperiosteal abscesses of this region occurring evert in the early stages of an acute suppurative otitis media.
Mygind" 5 has shown in an analysis of one hundred cases of acute subperiosteal abscess df the mastoid that seventyeight per cent occurred during an acute suppurative otitis media, and twenty-five per cent within the first seven days.
Phillips,30 Dench,31 Roosa,25 Turnbull,26 Ayres,27 Yamgee,2s, Zytowitsch,24 all have reported cases of abscess of the mastoid where there were no symptoms referable to the middle ear, and where aural discharge was entirely absent. Furthermore, Bruhp6 has shown that pus may pass from the antrum through the suture without any destruction of the bone tissue, Another important factor bearing on this subject is the remarkable resistance of the drum membrane in young children as compared to adults. The adult drum consists of very thin cuticular and mucous sheaths enclosing a delicate fibrous structure, the membrana propria. In the child the latter is more heavily developed, and is protected externally by numerous layers of epidermis. Also the inner mucous sheath is much thicker than in the adult, and presents areas thickly studded with villous formed papillce." 6 This accounts for the cases of advanced middle ear infections where the drum is unruptured presenting no pathology except for a clouding of its surface or a few injected blood vessels. The landmarks may be entirely preserved, as was witnessed in the second case above reported. While it is true that in some cases the infection may drain through the eustachian tube, this avenue is not always open. The comparatively greater width of the tube in infants, while favoring drainage, is more than counterbalanced by its more horizontal situation and the absence or incomplete development of the eustachian cartilage, the pharyngeal orifice presenting a mere slit, which is readily occluded by the slightest nasopharyngeal swelling.
These facts explain the frequent development of subperiosteal abscess of the mastoid in the absence of any marked evidence of middle ear disease, and lead up to a discussion as to the advisability of such treatment as I instituted in my cases, and the safety or danger in delaying the external operation. While the indications for doing a simple mastoid have been exhaustively discussed in various countries, and fairly uniform conclusions arrived at,18 19 20 21 22 23 24 29 the question as to the subperiosteal abscess has received less attention, doubtless because of its apparent simplidty. There can be no more universally accepted dictum than that which states the necessity for prompt evacuation of pus wherever it be diagnosed and accessible.· But in the case of subperiosteal abscess of the mastoid we may have correlative circumstances wherein conservative treatment may attain the same goal with less danger to the patient than the classical or obvious measures.
We must first take into consideration the relative frequency of such abscesses in young children, the promptness with which they develop, and th'e anatomic reasons therefor, as indicated above. It being a fact that in over fifty per cent of all children less than two years of age the squalllomastoid sutures are more or less patent, is it not reasonable to expect that.drainage in the direction df the original focus may be made as effective as the progress of the pus in the opposite directions ?17 In other words, if the squamomastoid suture can transmit pus from the antrum to the cortical periosteum, it can also transmit pus from the mastoid cortex through the antrum into the middle ear. However, the conditions under which this retro-grade drainage may be attempted are not to be found in all cases, and, therefore, the indications for such measures are limited. It is only in an acute case, where the drum has not been perforated and the middle ear drained, or where the perforation is inadequate, that one may counsel conservatism, and then only with the proviso that there be no other threatening symptoms that would indicate necrosis in the mastoid adjoining other vital structures, such as the lateral sinus, the dura of the' middle fossa, or the labyrinth. Furthermore, where drainage through the tympanic membrane has been effected, and the fluctuation and edema of the mastoid fail to promptly disappear, there can be no question as to the neces,. sity of immediate incision into the bone.
In spite of the fact that even spontaneous resolution in mastoiditis has been considered possible, as has been attested to by Politzer/ 8 I am inclined to the view of Mygind. 29 who states that a, true osteitis of the mastoid cannot heal spontaneously without leaving residues that will be heard from later. However, the cases such as I have described do not come under this heading. Subperiosteal abscess can and does develop without perforation of the mastoid cortex or accompanying osteitis in the manner above described, and it is this type of abscess that will develop in the very earliest days of the otitis media in such cases as have a persistent squamomastoid suture. It is in these cases particularly, where drainage through the middle ear has not been established, and in the absence of any threatening symptoms, that the classic Wilde incision may with safety be deferred until thorough paracentesis and antiphlogistic measures have been instituted.
